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ABSTRACT

Sudies on antimycotic potentials of toothpastes on human oral yeast pathogens have been sparse, especially in
developing countries, in spite of the increasing reports on problems with inadequate oral hygiene. Using a
modification of agar well-diffusion method, in vitro antimycotic potentials of 10 most preferred Nigerian toothpastes
and tooth-gels on 86 oral Candida species, C. albicans 43 (50.0%), C. glabrata 5 (5.8%), C. pseudotropicalis 10
(11.6%) and C. tropicalis 28 (32.6%) indicated overall low (20.0%) to high (100%) susceptibility rates among the
Candida species. Varied susceptibility rates of 18.6-100%, 20.0-100%, 30.0-100% and 60.7-96.4% were exhibited
by the oral C. albicans, C. glabrata, C. pseudotropicalis and C. tropicalis respectively towards the test toothpastes
and tooth-gels, although their susceptibility patterns were not species-specific. Minimal overall in vitro inhibitory
activities were however, displayed by some strains towards Close Up Red / Dabur Herbal Gel (20.0%), Macleans
(18.6-30.0%) and MyMy (23.3%). In conclusion, high in vitro inhibitory potentials of some commonly available
toothpastes and tooth-gels in Nigeria on oral Candida strains and can therefore, serve as active teeth-cleansing
agentsin oral hygiene.

Keywords: oral Candida, oral health & hygiene, tooth-gels, toothpastes.

INTRODUCTION

Oral candidasis (oral thrush) is a common clinizanifestation of candidasis, which is a common ofpdstic
infection of theoral cavity that can progresses to oesophagitisafid which can interfere with adequate oral intake
and in turn contributes to the general morbiditpatients. It is a frequent superficial infectionhumans, caused by
an overgrowth ofCandida species, and it is associated with mechanicalraunatic factors or with immuno-
compromised state€andida species are most frequently isolated from the cawmltyand have even been detected
in approximately 31-55% of healthy individuals [2Jowever, the incidence varies dependimgage and certain
predisposing factors [3-5]. Tlkemmonest aetiologic agent of oral candidas(. @bicans but over the last decade,
reports of noralbicans Candida causing this condition have been increasing [6-8].

Oral candidasis may present in a variety of clinfoams and there are a number of different typeduiding acute
pseudomembranous candidasis, comm&nbwn as thrush, erythematous and hyperplasti@antriof candidasis -
acute atrophic, chronic hyperplastibronic atrophic, median rhomboid glossitis anduagcheilitis [9]. The most
discrete lesion represents conversion from benidpnésatiorto pathological over-growth but when two or more of
these variants appearunison, the ternmultifocal candidasis is used [10]. Othesommon lesions includ€andida-
associated denture stomatiiggular cheilitis and median rhomboid glossitisywhwer, it is generally accepted that
oral hygiene maintenance through regular removalesttal plaque and food deposits is an essenttbrfan the
prevention of dental caries and periodontal disgaséhough methods for oral hygiene vary from ¢outo country
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and from culture to culture.

There are several goals to personal oral hygiendyding preventing oral infection and diseasethatpurpose of
oral hygiene using toothpaste is usually to redued microbial flora [11]. Toothpaste has a histtingt stretched
back nearly 4000 years, however, different abrasigeeen lead and incense were used to clean $tamghe teeth
until mid 19" century but in the Middle Ages, fine sand and memivere the primary ingredients in the tooth
cleaning formulas used by Arabs. In 1950 A.D., Bfashington Wentworth Sheffield, a dental surgeod an
chemist, invented the first toothpaste [12], amisithen, the market of toothpaste has never Heemd down. In
addition to teeth cleaning, the modern toothpasie imvented to aid in the removal of foreign péetcand food
substances, and during 1940-60 A.D., fluoride wdded to toothpastes, which further aided in pratacfrom
tooth decay. Many innovations were later incorpaalainto toothpastes after the fluoride break-thilpughich
involved the addition of ingredients with speciatgntials, as well as toothpaste packaging [13, 14]

Previous studies have shown that dental plaque b@marcontrolled by physical removal of plaque, use of
antimicrobial toothpastes and mouthwashes [15-I6bthpastes and formulation compositions howevdéferd
among countries; therefore, the effectiveness othfzastes will vary, and this has significant effiecoral health
and hygiene. The aim of this study therefore, waslétermine then vitro inhibitory efficacy of commonly
available toothpastes and tooth-gels in Nigeriarketa.

MATERIALS AND METHODS

Collection of oral specimens:

Candida strains used in this study were obtained in fofrthee sets of early-morning oral swabs from cealities
and saliva of 40 healthy volunteers, who were 19@4&s old students of various faculties of Uniitgrsf Ibadan,
and who had not been on antifungal therapy at Isxsimonths prior to collection of oral specimeigrbal
informed consents were obtained, followed by irgttom on how to collect the oral specimens. Eadbjexd was
instructed to separately swab the tongue and teetis before morning mouth brushing. The swabs drengped
into separately labeled McCartney bottles contajrtime unbuffered sterile peptone water (Lab M, MaH td.,
Lancashire, UK, Lot: 085018/065), immediately afswabbing. Saliva specimens were also collectedn fro
respective subjects. Samples were collected frdmests at each of two oral locations (teeth sudedé), dorsal
surface of the tongue (Tg) and from saliva (Sv).

All the inoculated peptone water specimens wenasprarted to the laboratory within 4 hours aftedemilon and
were incubated at 30-35 for 24-48 hours, serially diluted and then polated. Aliquots of each dilution (19
were separately plated on Sabouraud dextrose &gk, (Lab M) to which was added ofloxacilline antitic. The
culture plates were incubated at 25G2or 24-72 hrs.

Candida isolates:
Representative colonies on the primary SDA plateseveub-cultured by repeated streaking and incdbaite30-
35°C for 24-48 hrs until pure colonies were obtained.

Colonial morphologyMacroscopic examinations included (creamy maigiuéar colonies) and microscopic (yeast
cells, pseudohyphae and blastospores).

Microscopic morphologyA smear of each pui@ndida isolate was Gram-stained to determine the Grade@stity
under the microscope. The germ tube test was als@d out in order to test for the ability of tBandida strains to
produce germ tubes. Two milliliters of blood plasmasterile test tubes were inoculated with thdaites and
incubated at 3T for 3 hours, after which the isolates were obseérmicroscopically for the production of germ
tubes.

Sugar assimilation tesBugar assimilation patterns of tBandia strains were determined using arabinose, fructose,
galactose, glucose, lactose, maltose, mannitotpsac rhamnose and xylose in sterile peptone Watggm yeast
extract, 7.5gm peptone and 20gm sugar in 1 litssilidid water] as the basal medium and phenol teag(ml) as
indicator. The medium was adjusted to pH 7.0 beflispensing into test tubes containing invertednaaor tubes
and sterilised by autoclaving at £Z1for 15 mins. Pure culture of ealandida strain was then inoculated into
duplicates of the sugar medium and later incubate82C for 24-96 hrs. The results were indicated by @plo
change from red to yellow [17] and production of geas determined by displacement of the sugar mebiair

in the inverted Durham tubes. Un-inoculated tulesexd as control. Th€andida strains were finally characterised
using standard phenotypic taxonomic tools [18, 19].
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Presentation of Antifungal drugs:

The antifungal drugs used in this study were katazole oral caplets (batch no: 08-320701; NAFDAG: r®: 04-
4511), Flucamed capsules (batch no: 351001; NAFDAG no: 04-4514), Mycoten cream (batch no: 0401;
NAFDAC reg. no: 04-1468), manufactured by Drugfi®ldarmaceuticals Ltd., Lynson Chemical Avenue, K8n 3
Lagos Abeokuta Expressway, Sango-Otta, Nigeria;di@amouth paint (batch no: N2067014; NAFDAC reg: no
04-6761) manufactured by Glenmark Pharmaceutictds Plot NO E-37, 39, D road, M..D.C Industrial area,
Satpur, Nasik-422007, India and Mycogem cream (bat: 2813U; NAFDAC reg. no: 04-3499) manufactubgd
Gemini Pharmaceuticals Nigeria Ltd, Plot 13, Blotk Industrial Estate, Amuwo-Odofin, Lagos, Nigeribhe
active ingredients of the antifungal drugs weredfigtg oral caplets (ketoconazole 200mg), Flucanmegusales
(fluconazole 50mg), Candid mouth paint (clotrima&pMycogem cream (bifonazole 1% w/w) and mycoteram
(1g of cream contains 10mg bis-phenyl-(2-chlorogfjeb-imidazole-methane).

Determination of anti-candidal activities of antioayic agents against or@landida strains using modified agar
well-diffusion method

Holes, measuring 6.0 mm in diameter were asepjitated and punched out of sterile SDA agar pldtdgwed
by surface flaming of the agar plates. Each SDA afste was then inoculated by streaking the estiréace of the
culture plate with each oralandida strain. The seeded plates were then incubated’at ®r 24-48 hrs after
dispensing 500ul of the antifungal drug solutiams ithe agar wells, using the modified method ojget al. [20].
The modification was by incorporating the antifuhdeug solutions into sterile semi-solid agar befdispensing
them into the agar wells to prevent spreading efdtugs on the agar surface. Inhibitory actividepended on the
release of diffusible inhibitory metabolites froret antifungal drug solutions into the assay mediuming
incubation. Inhibitory zones surrounding the agallsvwere noted and recorded in mm diameter, whdkes
without zones of inhibition or inhibition zones $ethan 10.0 mm were recorded as negative. Resalts rgcorded
in triplicates.

Presentation of toothpastes

Toothpastes used in this study were manufacturetdilever Nigeria Plc., RC 113, 1, Billing’s way,r€yun,
Lagos, Nigeria [Close Up Menthol Chil (NAFDAC rego: 02-4984), Close Up Red, New close up Herbal
(NAFDAC reg. no:02-5132)]; Shanghai White Cat, Shareholding. Co, Wi829 Jin Sha Jiang Road, Shanghai,
China [Maxam], PZ Nigeria, 45/47, Town planning wéupeju, Lagos, Nigeria [Florish Gel (NAFDAC rego:
02-0479)], GlaxoSmithKline Consumer Nigeria Plc, BT26, Igbesa road, Agbara, Ogun state, Nigeriac[&&ams
(NAFDAC reg. no:02-1989)], Daily Need Ind. Ltd. Plot 10, Oshodi 8ote Ind. layout, Isolo, Lagos [Daily Need
family size fluoride toothpaste (NAFDAC reg. no-0238)] African consumer care limited, Plot B, Olyim street,
Amuwo Odofin industrial area, FESTAC Town, Lagosgétia [Dabur herbal toothpaste with basil (NAFDA&L).

no: 02-1297)], African consumer care limited, 18 BurRaad, Apapa, Lagos, Nigeria [New Dabur gel, mind an
lemon (NAFDAC reg. n002-4271)] and Daraju industrial Ltd, 159/161, Laxgireet, Mushin, Lagos, Nigeria [My
My Dental fresh (NAFDAC reg. n@2-3099)].

Active and other ingredients of the toothpastesew@&ose Up Menthol Chil [sodium fluoride (1450 pfiooride),
sorbitol, water, hydrated silica, sodium lauryl phdte, PEG-32, flavour, cellulose gum, sodium sagonhand
limonene], Close Up (Red) [sodium fluoride (145Q0rpfluoride), sorbitol, water, hydrated silica, saai lauryl
sulphate, PEG-32, flavour, cellulose gum, sodiumrckarin, eugenol and C116035, C17200], Close Upaer
[sodium fluoride (1450 ppm fluoride), herbal extsaof Eucalyptus, peppermint, sage, clove, aloe vera, barbadensis
leaf extract C173360, C174260, C177268, C17749Z7841, sorbitol, water, hydrated silica, sodiumryau
sulphate, PEG 32, flavour, cellulose gum, sodiuecisarin, trisodium phosphate], MAXAM [F.G.N.C sdrdjj
silica, sodium lauryl sulphate flavour, SCMC anddissn monofluorophosphate], Florish [0.76% sodium
monofluorophosphate, sorbitol, water, silica, PEBdium saccharin, trisodium phosphate and methydhpa
menthol], MyMy [sodium monofluorophosphate, sorhifirecipitated silica, distilled water, sodium tglusulphate,
flavour, sodium saccharin, binder PEG, food gradéow], Macleans [sodium fluoride (0.306%w/w), agua
hydrated silica, sorbitol, glycerin, PEG-6, sodidauryl sulphate, flavour, xanthan gum, sodium sadch
C173360, C174160], Dabur herbal with basil [badil(6.01%), 5% herbal extracts obtained from bulledod
(Acacia arabica), lotus bark, pellitory root, bark of blackberghalk (calcium carbonate), sodium lauryl sulphate,
blend of peppermint, spearmint, coriander, gingicalyptus and lemon oils, sodium silicate, glycerin, pudfie
water, gum carrageenan, chlorophyllin and sodiugtisain], New Dabur gel mint and lemon [natural ¢em
extract, flavour containing natural blend of miBtjcalyptus, Rosemary, chamomile, sage, myrrh and other natura
oils, sorbito] silica, treated water, polyethylene, glycol 1580dium lauryl sulphate, sodium carboxy methyl
cellulose, sodium saccharin, trisodium orthophosgtatric acid FD and C Blue #1, FD and C yellog].#
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Determination of anti-candidal activities of toodigpes against oralandida strains using modified agar well-
diffusion method

Determination ofn vitro inhibitory activities of aqueous suspensions afrtioothpastes used in this study was the
modification of Tagget al. [20] method. Holes, measuring 6.0 mm in diametere aseptically bored and removed
from sterile SDA agar plates, followed by surfataming of the agar plates. Each SDA agar plate thas
inoculated by streaking the entire surface of thkuce plate with each oralandida strain. 500ul of aqueous
suspension of each toothpaste was dispensed iotoaggr well, followed by incubation at®Dfor 24-48 hrs. The
modification method was by incorporating the cheyvitick extracts into sterile semi-solid agar befdispensing
into the holes to prevent spreading of the extrantshe agar surface. Inhibitory activities depehda the release
of diffusible inhibitory metabolites from the togihstes into the assay medium during incubatioribitoiny zones
surrounding the agar wells were noted and recomdedm diameter. Zones of inhibition and the diametethe
zones in mm were noted and recorded in milimetnddle holes without inhibition zones or zones Iészn 10.0
mm in diameter were recorded as resistant. Reselts recorded in triplicates.

RESULTS

The total recovery rates of the 86 o€andida strains from healthy human subjects wé€ralbicans 43 (50.0%)C.
glabrata 5 (5.8%),C. pseudotropicalis 10 (11.6%) and. tropicalis 28 (32.6%) as shown in Table 1.

Mycogen cream were inhibited by 30.2% of the @aalbicans strains, while 53.3%, 53.5%, 65.1% and 97.7% of
the strains were inhibited by Ketofung oral caplétsicamed capsules, Mycoten cream and Candid muaitit
respectively. Higher susceptibility rates of 60.080,0%, 80.0%, 100% and 100% were displayed byothéC.
glabrata towards Mycogen cream, Ketofung oral caplets, &tued capsules, Mycoten cream and Candid mouth
paint respectively. Lower susceptibility rates 6f@o was displayed by the oK@l pseudotropicalis strains towards
mycogen cream, while higher rates of 80.0% wasrdszbin Ketofung oral caplets, Flucamed capsuleg;dien
cream and Candid mouth paint. Apart from mycogezar which was inhibited by 32.1% of tkk tropicalis
strains, moderate to higher susceptibility ratesewecorded in other antimycotic agents - flucaniged.1%),
ketofung (60.7%), mycoten cream (71.4%) and Candidth paint (89.3%) (Table 2).

The 43 strains of ordl. albicans isolated in this study were mostly susceptibl@itro to Dabur herbal with basil
(100%), Close Up Red (97.7%), Dabur herbal Gel3%), Maxam (93.0%), Close-Up menthol chill (90.7%),
Florish gel (88.4%) and Close-Up herbal (76.7%)niktial inhibitory activities were however, displaysxvards
MyMy (20.9%) and Macleans (23.3%), while the mu#tigusceptibility profiles of th€. albicans strains were
between 44.4 and 100% (Table 3).

Only five oralC. glabrata strains were identified in this study, out of whimur had 60.0% susceptibility towards
Close-Up Red, Florish gel, MyMy and Maxam toothpastthree had 80.0% susceptibility towards Close-Up
Menthol chill, Dabur Herbal Gel and Macleans; whil® had 100% susceptibility towards Close-Up Heeal
Dabur Herbal with basil toothpastes (Table 3).

Table 3 shows that 10 or@l pseudotropicalis strains exhibited varyinm vitro inhibitory activities against the test
toothpastes. 7 (70.0%) were susceptible to Closklemthol chill and MyMy; 8 (80.0%) were susceptibdeFlorish
Gel; 9 (90.0%) were susceptible to Close-up Red Badur Herbal Gel, while 10 (100%) were susceptible
Maxam and Dabur Herbal with basil. Moderate susbiipy 5 (50.0%) were recorded towards Close-uplhéd but
low susceptibility of 3 (30.0%) was recorded tovgahacleans. Multiple inhibitory susceptibility oétween 33.3
and 100% were recorded among @heseudotropicalis strains.

Thein vitro susceptibility results of the 28 o1@l tropicalis strains indicated varying susceptibility ratesesa-Up
Menthol chill, 23 (82.1%), Close-Up Herbal, 18 (&%), Close-Up Red, 26 (92.9%), Dabur Herbal Gel, 26
(92.9%), Florish Gel, 21 (75.0%), Macleans, 17 1868), MyMy, 23 (82.1%), Maxam, 26 (92.0%) and Dabur
Herbal with basil, 27 (96.4%) (Table 3).

DISCUSSION

Recurrent oral candidosis is a common problem, @alhe in immunocompromised patients, and it isgirently
triggered by resistance induced by antifungal tnesit [21]. The oralCandida spp.,C. albicans, C. glabrata, C.
pseudotropicalis and C. tropicalis identified in this study were not species-specédi regards their sources of
isolation because they were randomly recovered faorgue, teeth and saliva specimens. They are henwsivnilar
to those reportedly isolated from human oral saiinecases of oral candidasis by previous workérs8] 9, 22].
Since there could be varied human oral bacterietisgs among different nations, it is necessarydkdrentiation
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in oral fungal flora associated with dental carfbesput into consideration when preparing antiflregad teeth-
cleansing agents.

Pathogenic species @fandida are of serious clinical importance because ofrtleierity of their infections,
probably due to their resistance to antifungalsh@dgh many antimycotics are available for thettneat of oral
candidosis, it was reported that the diluent eftéctaliva and the cleansing action of the oral enleture often tend

to reduce the availability ahe agents below that of the effective therapettiocentration. Therefore, the yeasts
undergo only a limited exposure to the antifunghleng therapy [23]; i.e., antifungal agents mafeetively treat
mucosal candidiasis btheir repeated use can lead to colonisation wigls Busceptible species, and to resistance
among normally susceptible strains [23, 24]. Caaldatiherence to mucosal surfaces is usually comsidas the
first step in the pathogenesis of oral candidi§$js25]; however, increased fungal adherence tac#éluepithelial
cells during antibiotic therapy may explain in patie increased incidence @andida colonisation in patients
receiving antibiotics; i.e., involvement of candiddherence in mucosal colonisation [26].

Proper oral hygiene will suggestively reduce ond¢ctions, thus, the oral importance of toothpastesral health
and hygiene. Toothpaste that efficiently reduces loacterial flora should therefore, contributelémtal health [11].
Toothpaste is classified as drugs because drugddsicontain an ingredient to achieve the effect ¢basumer
desires. The main purpose of toothpaste is may lbeduce oral bacterial flora but it is intendediaiver fluoride
to the teeth because fluoride has been provendiegirteeth against attack from bacteria. Rookesatan also be
successfully treated non-invasively with fluoridmthpastes, as well as the use of antimicrobiahfastes and
mouthwashes [15, 17]. In this study, except in t@ases, very hign vitro susceptibility rates of 50.0-100% were
exhibited by the oraCandida species towards the test toothpastes (Dabur Haitlalbasil, Close Up Red, Dabur
Herbal Gel, Maxam, Close-Up Menthol Chil, FlorishkelGand Close-Up Herbal), although minimal vitro
inhibitory activities were displayed by some steafawards MyMy (20.9%) and Macleans (23.3-30.0%gwEver,
the inhibitory activities were not species-dependanstrain-dependent, neither were they dependentype of
toothpaste assayed for.

Presently in almost all countries, including the, Wikere is no available toothpaste with significanti-fungal
properties. Patients who present with candidasigtearefore placed on an appropriate antifungalicaédn; with

the stress for importune of good oral hygiene,tdsas been shown th@andida species can live in the biofilm
surrounding teeth and on the surface of the tonfukerge number of studies have been performedchviiere
targeted at the bacterial biofilms [27-29]; mearlelittle attention has been paid to medicallyeveint fungal
biofilms [30], in spite of the fact that it has Imeshown thaCandida species can survive in the biofilm of the mouth
[1]. The recorded highen vitro susceptibility profiles displayed by most of tlethpastes in this study may not be
replicatedin vivo, since there is the likelihood that obtainablaultssn vivo will be different. Formation of biofilms
by the oralCandida strains, as an example would have caused incresdteetence to oral surfaces, and thereby,
lower susceptibility rates are likely to be recatde

Candida biofilms have been shown to be resistant to thiemof clinically important antifungal agents [3B] and
since biofilms contribute to the pathogenesis af oandidasis, some of which may be due to @aablida species
[34-37]; high prevalence of or@landida may therefore, serve as a likely indication ofl @endidiasis (oral thrush).
Reduction of oraCandida population with potent toothpastes is therefofenach needed oral health and hygiene
significance. Of all the chemical compositions bé ttypes of toothpastes used in this study, theomagtive
ingredients were sodium fluoride (1450 ppm fluorid@.306 %w/w) and sodium monofluorophosphate. fdigo
has been a vital agent in caries prevention sinedast century; while since the 1940s, researdiere understood
the positive effect of fluoride on anti-caries ait}i. The continuous presence of high-fluoride camtcations was
found to have more significant protective efferttenamel fluoride [38].

Topical fluoride therapy (TFT) in the form of toptstes, mouth-rinses, varnishes and gels are igffecaries
preventive measures [39, 40]. However, certainrrsdtéve chemical agents like sodium lauryl sulf§& S),
triclosan, monofluorophosphate and glycerophospltetee been found to be more active than fluoride in
toothpastes [41-43]. SLS in toothpastes was foarsignificantly increase the incidence of desquématf the oral
mucosa compared with toothpastes containing thergiit cocoamidopropyl-betaine (CAPB), indicatimgtt
sensitive patients may contract mucosal irritatthrough SLS in toothpastes [44], while another ifiggnt
consumer health importance is adulteration of fpastes in developing countries like Nigeria.

As earlier suggested, based on mouth feel in drhggiene study [8], which involved checking tleth with the
tongue, at the inner teeth surfaces for any feadintpeth coating, especially on the molars andnptars; breath
smell; presence or absence of saliva foam at thsidies or minimal spitting while talking for abdlé minutes or
more, and lightness of the tongue, it is herebth&iradvocated that teeth cleansing, at least taiday is the best
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mode of good oral hygiene, most especially sineginaous spitting and or accumulation of foamyhack whitish
saliva deposits at the corners of the lips whemlkspg were prevented or very minimal, due to midtiprushing of
the teeth/mouth per day.

Ability to perform regular and effective self-caseimportant to the long-term success of therapearid restorative
treatment and overall well-being [45] but the stuafyOgunshe and Odumesi [8] further suggested e rfor
adjunct mouth-cleansing agents for oral hygiengh wegards to oral fungi, sin€géandida species are membeyk
mixed oral biofilms and subject to various antagtioiand synergistimteractions, which are beginning to be
explored. It is believed that new insights willaall for more efficacious treatment$ fungal oral infections and
offer a widerange of potential targets for therapeutic intetien[37] and for improved oral health. However,
comparativein vitro antimycotic potentials of toothpastes obtainednfrioreign countries are currently being
studied in our laboratories.

Table 1: Percentage recovery rates dfandida species from human oral specimens

Recovery rates (%)

Tongue Teeth Saliva
C. albicans (43) 25.6 17.4 9.30
C. glabrata (5) 1.20 1.20 3.50
C. pseudotropicalis (10) 3.50 3.50 4.70
C. tropicalis (28) 9.30 12.7 8.10

Table 2: In vitro mean percentage susceptibility rates dfandida species (antifungal agents)

Mean percentage susceptibility rate€arfidida species

Lab codes of C. albicans C. glabrata C.tropicalis C. pseudotropicalis
antimycotics (43) (5) (28) (10)

KETO 53.3 80.0 60.7 80.0

FLU 53.3 80.0 57.1 80.0
MYCOT 65.1 80.0 71.4 80.0
MYCOG 30.2 60.0 321 40.0
CAND 97.7 89.3 75.0 80.0

[40.0-100]* [60.0-100] [40.0-100]* [80.00Q]*/**

Keys: KETO = Ketofung oral caplets; FLU = Flucamed capsules; MYCOT = Mycoten cream
MYCOG = Mycogem cream; CAND = Candid mouth paint
Values in parenthesis are percentage multiple susceptibility rates

Table 3: In vitro mean percentage susceptibility rates d€andida species (toothpastes)

Mean percentage susceptibility ratesandida Species

Lab codes
of toothpastesC. albicans C. glabrata C. tropicalis C. pseudotropicalis
(43) (5) (28) (10)
CcmMC 90.7 80.0 82.1 70.0
CH* 76.7 100 64.3 50.0
CR 97.7 20.0n 92.9 90.0
DHG* 95.3 20.0n 92.9 90.0
FG 88.4 60.0 75.0 80.0
MC 18.6" 80.0 60.7 30.0n
MM 23.3» 60.0 82.1 70.0
MX 93.0 60.0 92.0 100
DHB* 100 100 96.4 100
DN 100 92.9 96.4 90.7
[44.4-100] [22.2-100] 3[3-100] [33.3-100]
Keys: CMC = Close-up Menthol Chil CH= Close-up Herbal ERlose-up Red
DHG = Dabur Herbal Gel FG= Florish Gel MC= Macisa
MM= MyMy MX= Maxam DHB = Dabur Herbal with basil

DN = Daily Need
" = susceptibility rates less than 50.0% * = hetbathpastes /gel
Values in parenthesis are percentage multiple ptibdity rates
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